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In  previous  studies  (1)*  it  was  found that  epinephrine  subcuta- 
neously injected into normal rats in amounts of 0.2 rag. per kilo twice 
daily during 3  days prior  and 4  days  subsequent to  the injection of 
1 cc. of a 10 per cent suspension of sheep cells depressed  the antibody 
forming capacity  of normal rats  to  a  marked  degree.  The  average 
titer was  1/550.  In  an  effort to  determine whether  the  depression 
of  the  antibody  forming  capacity  of  suprarenalectomized  rats  (2) 
is due to  a  lack of epinephrine the following experiments have been 
undertaken. 
The experiments were di'dided into two groups.  The first group included 30 
rats.  Of these, 18 were suprarenalectontized, 9 were normal and 3 were rats in 
which  the  perisuprarenal  fat  was  torn  around  both  glands.  Twelve  supra- 
renalectomized rats were injected subcutaneously with epinephrine in amounts of 
0.2 nag. per kilo twice daily from the day of operation during 3  days prior and 
4 days subsequent to the injection of 1 cc. of a  10 per cent suspension of sheep 
cells.  Three suprarenalectomized rats received no injections  ,  three suprarenal- 
ectomized rats received 0.5 cc. of a 0.9 per cent salt solution twice daily.  Of the 
normal controls, three normal rats received no fluid injections, three received the 
same amounts of epinephrine as the suprarenalectomized group, three normal rats 
received physiological salt solution.  Three rats in which the perisuprarenal fat 
was traumatized also received injections of physiological salt solution in the same 
amounts as the above groups. 
In all the experiments recorded, Mulford's "Adrin" (1/1000) was used.  In the 
first group of experiments dilutions were made with a  0.9 per cent salt solution 
* The literature on the effect of epinephrine on antibody formation in normal 
rats has been reviewed in a previous communication (2). 
87 TABLE  I 
Hemolysin Formation After Epinephrine-salt Solution Injections in 
Suprarenalectomized  Rats 
Rat No.  5th day  8th day  1 lth day  Weight  Weight at last 
at opera,  tlter 
370 
371 
372 
373 
374 
375 
431 
432 
433 
434 
435 
436 
1600 
20OO 
8000 
2000 
600 
6000 
600 
1000 
2000 
3000 
80 
1000 
1000 
2000 
1000 
100 
2000 
160 
1000 
200 
300 
400 
400 
200 
300 
600 
195 
180 
190 
180 
220 
2OO 
190 
190 
197 
175 
225 
250 
187 
180 
180 
170 
192 
197 
180 
190 
155 
175 
180 
220 
Av. titer ....  2323  862  380 
Suprarenalectomized Controls 
455  400  40  100  160  145 
450  200  235  220 
453  1000  4000  175  145 
Suprarenalectomized Saline Controls 
438  160  100  I  60  175  150 
439  12000  1000  [  200  195  190 
440  3000  1000  300  150  120 
Normal Controls 
427  1600  275  285 
428  6000  2000  280  292 
501  4000  3000  200  140  145 
Normals +  Adrin 
446  800  100  100  150  155 
447  80  30  60  145  150 
448  80  1000  135  140 
Normals +  ~aline* 
462  8000  I  2000  800  215  220 
463  16000  I  12000  6000  205  215 
Traumatized -b Saline 
441  3000  1000  400  180  175 
442  3000  1000  300  155  160 
443  16000  1000  400  185  175 
* Physiological salt solution injected in amounts of 0.5 cc. subcutaneously  twice 
daily during 3 days prior aud 4 days subsequent to injection  of shee  p cells. 
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and all injections were administered subcutaneously.  The amounts:used for each 
rat were brought up to a total volume of icc. with freshly boiled physiological salt 
solution and 0.5 cc. was injected twice daily.  In all instances a 24 hour period was 
allowed to intervene before and after the injection of sheep ceils, during which 
time no epinephrine was administered.  The method of titration has been de- 
scribed in a previous communication (2). 
TABLE  II 
Hemolysin Formation After Epinep~ine-glucose  Injections in 
Suprarenalectomized Rats 
Rat No. 
833 
834 
835 
836 
837 
838 
839 
840 
841 
5th day 
1600 
1600 
3000 
3000 
3000 
40O0 
400 
1600 
3000 
Titer~ 
8th day 
160 
250 
100O 
300 
600 
70O 
4O0 
6OO 
llth day 
80 
100 
600 
160 
60 
160 
300 
200 
207 
Weight 
at opera. 
194 
154 
166 
194 
230 
208 
200 
203 
185 
Weight at last 
titer 
g~P$° 
178 
154 
166 
195 
197 
183 
181 
190 
172 
Av. titer...  2355  501 
Suprarenatedomized Rats Untreated 
843  400  [  100  60  143  119 
844  3000  [  800  600  200  178 
845  100O  400  200  134  120 
Normal Rats Untreated 
846  3000  200  }  10O  185  191 
847  5000  400  I  200  130  135 
The results of these experiments are  tabulated in  Table I.  It is 
seen  that  injections  of  epinephrine  diluted  with  salt  solution  are 
followed by a definite rise  in  antibody formation in  suprarenalecto- 
mized rats.  The average hemolysin titer of the rats in this.group was 
1/2383 whereas that of the suprarenalectomized rats not treated with 
epinephrine was 1/858.  About 50 per cent of the rats injected with 
epinephrine yielded titers above 1/2000. ~r8 
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FIG. 1  Fzo.  2 
FIG. 1.  ~,he average hemolysin titers of normal and supramnalectomlzed rats 
repeatedly injected with epinephrine diluted with physiological salt solution and 
with isotonic glucose solution. 
FIG. 2.  The curves of the average hemolysin titers of normal and suprarenalec- 
tomized rats repeatedly injected with epinephrine diluted with physiological salt 
solution and with isotonic glucose solution. 
Normal rats. 
.........  Normal rats injected with epinephrine. 
Suprarenalectomized rats injected with epinephrine diluted with salt 
solution. 
Suprarenalectomized rats injected with epinephrine diluted with  glu- 
cose solution. 
Suprarenalectomized rats uninjected. 
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It  was observed,  however, that  the  suprarenalectomized  rats  in- 
jected with 0.5 cc. of a 0.9 per cent salt solution also showed a marked 
rise in antibody formation. 
In an effort to eliminate any possible effect of the physiological salt 
solution used in diluting the epinephrine a  second group  of  experi- 
ments was done in which the epinephrine was  diluted with isotonic 
glucose solution (see Table II).  Ten suprarenalectomized rats  were 
injected with 0.2 nag. per kilo of  epinephrine (diluted with glucose 
solution) twice daily during 3 days prior and 4 days subsequent to the 
injection of the antigen.  Three suprarenalectomized rats received no 
injection and three normal rats received no  injection.  The average 
titer of the glucose-epinephrine injected rats was 1/2355 or about the 
same as  that of the first  group of experiments.  This  titer is three 
times as great as that of the untreated suprarenalectomized rats, but 
still considerably lower than the average titer in normal rats. 
DISCUSSION 
It may be concluded from these experiments that the injection of 
epinephrine raises  the  hemolysin  titer  in  suprarenalectomized rats 
and that the effect is not entirely dependent on the salt solution with 
which the epinephrine is diluted.  The effect  of epinephrine diluted 
with salt  solution is not a  summation of both epinephrine and salt 
solution.  We do not believe that  the loss  in epinephrine resulting 
from suprarenalectomy is alone responsible for the resulting depres- 
sion in antibody formation.  There is some evidence however from 
these  experiments  that  it  plays  a  part  in  the  antibody  forming 
mechanism. 
There is a striking difference in the effect of epinephrine injections 
on  the hemolysin formation of normal and of  suprarenalectomlzed 
rats.  In normal rats,  the hemolysin titer was markedly depressed, 
in suprarenalectomized rats it was raised above the level of untreated 
suprarenalectomized rats.  An excess of epinephrine supplied to  rats 
possessing  their  physiological  store  of  epinephrine  depresses  the 
mechanism of  antibody formation.  Rats,  however, deprived  of  a 
physiological source of epinephrine and injected with the same amounts 
as  in  the  previous  group  are  stimulated  to  increased  antibody 
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CONCLUSIONS 
Epinephrine diluted with physiological salt solution or with isotonic 
glucose solutions  and  injected  in  amounts  of 0.2  rag.  per kilo  twice 
daily  into  suprarenalectomized  rats  raises  their  antibody  forming 
capacity.  This result  is not entirely  dependent  on  the  effect of the 
diluting fluid. 
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